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FOREWORD . .

Y

Because many people change ]obs, and some do so frequently, future educatlon and work pro-

- grams have to be concerned with and improve the ability of individuals to make career changes.
‘Under sponsorship by the National Institute of Education, The Center is conductmg research and
development on questnons of what schools should be teachlng to all students to nnprove their chances
of adapting to new jobs when a ]Ob change is desirable or necessary.

One interim product of this effort is this review of literature and research on the transferablhty
of vocational skills. This sumiary and discussion serves as one component of a multifaceted R&D .
effort aimed at identifying the types of personal and job characteristics that previcus research has
identified as comimon. and potentially transferable from one work situation to another. The review
Jis.intended to form the basis for a synthesis of what is presently known about the factors which
influence the transferablllty of vocational skills and the implications of those factoxs for educatlon
. Published separately but augmenting this review of the transferablhty of slulls are two other
review papets. Though prepared independently, the three papers relate to the common concern for:
identifying the factors which can facilitate occupational adaptability. One is a review of what is
. known about the range of occupation-related skills and characteristics that could be considered
. transferable from one occupation to another. It focuses on describing those transferable skills which
are teachable in secondary and post-secondary career preparation programs. The other is a review
of what is-known about the characteristics of jobs that are considered common. It focuses on various
.approaches €5 job classification explonng how they may contribute to ?etter understandlng of
occupational adaptability and skill transfer. These and other planned project reports are listed inside
the back cover of this report . :

. The Center expresses xts deep appreclatlon to Dr. Altman for his scholarshlp in the preparatlon
_ of the report. Recognition is also due'Dr. Douglas Bray, American Telephone and Telegraph; Dr.

- Keith Goldhammer, Michigan State University; Dr. R. B. Miller, Poughkeepsie, New York; Dr. Edward .
Morrison, The Center Dr. Anne Roe, Tuscon, Arizona; Dr. Arthu.r DeW. Smith, Department of -
' Manpower and’ Immlgratlon Ottawa; and Dr. Douglas Sjogren,’ Colorado State Umvers1ty 'for their
critical review of the mahuscript pnor.to final revision and publication. Special gratitude and

T appreclatlon is extended to the project’s Panel of Consultants: Dr. Marcia Freedman, Conservation

of Human Resources; Dr. Jerome Moss, Unlversrty of Minnesota; Dr. Calvin Taylor, University of
‘Utah; and to Mr. Robert Stump, National Institute of Educatlon for their help and contnbutlons to
- the pro;ect and throughout the development of thls report _ :

Lt

The report was prepared under the general oversrght of Dr. Frank C. Pratzner D1rector of The

.. Cen’er’s study of occupationally transferable skllls

. P e Robert:E Taylor
- . o o . Director : '
i A The Center for Vocatlonal Educatlon
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PREFACE

c
o

_ I began preparation of this paper with a number of basxc convrctlons which have been reinforced

" by review, discussion, and analysis. Somehow, it seems, education for life must derive its objectives
and substance from real-world activities. Systems and task analysis methods have appeared to‘be the
-best available to date for llnkmg real-world and educational practlce Yet such methods have seemed
madequate to the purpose in several lmportant ways

v Methods for task 1dent1f1c;atlon enumeratlon, and descnptlon are relatlvely straight-
forward and adequate—but they require enormous investment of resources for any
but the most specific and limited of real-world contexts. The return on ui’vestment
for non-speclflc educatlon tends to be very poor

v -Truly analytic aspects of ao-called task analysls have not shown unlque utility to
drive the definition of significant educatlonal objectives. There is little evidence
that results would differ whether or not educatlonal developers went through the
motions of applylng analytlc models :

. . : _

v Efforts to derive general taxonomles of tasks have no proven abrhty to enhance

“cost/efficiency of task analysis for educatlon

Despite these deflclencres in our techmques for dealmg w1th task data, two addltlonal consid-
erations underscored the 1mportance of coplng w1th real-world tasks L g

R Task performance lS the only generally acceptable basxs for mfernng sklll

v Knowledge of task slmllarlty is’ essentlal for accurate predxctlrn of sklll transfer

All of the above cons1deratlons led to the followmg emphases A

v Conslstency w1th the’ Spll‘lt of systems and task analysls while avoiding many of its

© common mechan1cs~spec1f1cally trying to avoxd a requirement for exhaustive
1dentlf1catlon, enumeratlon, descrlptlon, or analysls of tasks

J Dellneatlon ofa general though admlttedly tentatlve and gross, framew0rk for:
e Samphng and characterizing real-world tasks.

8 Organizing educational tasks.



R B
o o « .
Hopf-fully, such a framework will: _
0 Encourage and support serious analysis of real-world requlrements wi t
.o ) diverting major resources from the creatlon of responswe educatlonal experience.
o v ® Define educatlonal task similarity in ways that will facilitate posntwe skill
o transfer within school, from school to real-world performance and across real-
world contexts. , ; . ST
' € . - .
i , . . °° ’ ’ - ~0a .
) ’ . , _ . James W. Altman __~
’ e
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. Thls paper conjectures about motivational, behavioral, and contextual factors in the transferabmty
- of vocational skllls The state of organized reliabie knowledge in each domain is found to be rudi-
mentary, at best. Enough hints of the underlying dynamics are garnered to suggest a general approach -
to educatlonal programmmg for maxlmum posrtlve transfer of-skills. Bhis approach mgludés :
. _'-3. 3°V"_'
v Exphcrt deﬁmtlon of the real-world contérts toward Whlch the educatlonal program
lsonented N ) P N -

v Analysns of relevant contexts in terms of the classes bf' behavxoral elements mvolved .
in task performance . .

o

v Development of educatlonal tasks which recohsﬂ:uct behaworar elements 1dent1fied in
. ~the real world, but with cost/effective educahonal progr-ammmg rather than drrect
simulation as the cepttal criterion. - | - oL . : L

R L. 9 . . n

. - B - ",
. ¢ Sequencing of educatlona} opportunltlos such that an mdmdual at each stage of his or
© her educational experience will have demonstratéd oompetency on significant ‘tasks.

v Arranging the conditions of skrll acquxsltlon so that the unique transfer characteristics
of ‘perception, intellectual processing, memory, response, and integration of informa-
tional/motivational feedback will be realized. Emphasis is given to conditions in all
facets and phases of educatlon which in€lude:.

® 'Challenge—opportunity to succeed or fail agamst known standards

°

® Fgir feedback—scaled realistically, and contingent upoh performance

-

L Growth-——an mcreasmgundmdual responmb:lrty for task selectlon standards and
self-evaluation.

xi : - .

— . «
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INTRODUCTION ' .

, The purpose of this paper is to conjecture about the factors which influence the transferability

of vocational skills and the implications of these factors for education. We mean by vocational skill

any‘capability of a worker to perform a job task. We infer skill transfer frorm: observation of consis-
tent relationships among task performances. We consider transfer to be positive when a high level of

. performance in one instance is associated with enhanced performance on a subsequent instance and
*  +to-be negative when superior performance in a prior instance is associated with subsequent degraded

< .

pesformance. ° L - _ _ -
D— :”We"a’re not concerned in this paper with factors that facilitate movement into or across jobs.
Rather, our concern is limited to a consideration of factors that will influence performance when and
*if such movement occurs. " '

" Figure I presents a simple model of our general assumptions about the sources of influence on
perfofmance, skill, and skill transfer. At the mast general level, we assume that skill transfer depends -
- upon similarity within and among motivational, contextual, and behavioral domains. Each domain
represents a different point of view from which a given body of skill transfer may be considered:

+"The MOTIVATIONAL domain is concerned with the interests, attitudes, goals, and
reinforcers which guide the individual’s actions. :

" v The BEHAVICRAL domajf; is concermned with the se(iyence and array of proce&ses ‘
through which an individual arrives at measurable énd performante having practical
utility. . e e e L :

(2%}

P
-

7 Thé CONTEXTUAL dom'é'linAis concerned with the performance redilirémeqts imposed .
- . by the environment as well as the organizational, information, and physical support
. provided. ’ : T i

N .

It is part of our fundamental argument that effective analysis of skill transfer requires simultaneous
consideration from all three points of: view. : e . '
We discuss the structure and functioning of each domain in theTfo’llowing\three-sectiOns, even *
though acceptable taxoncmies and dynamic models do not exist for any. Notwithstanding this
.+ _thoroughly unsatisfactory state of affairs, we consider in a fourth se°ction‘tl-1_e implications for -
- education of our current modest knowledge about skill transfer. C r
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. MOTIVATIONA »DOlMAIN R N

We include in thls domain of conmderatrons 1nterests goals, attitudes, values and relnforcers of
beluvror “This is an enormous and sprawling field with lumted integration of altematlve conceptions. -
"Even a cursory review across the full span of argument and empirical data would be far outside the !

* scope of this paper. Our objective here is much more modest—to suggest what currently appear to be ‘
the ‘major motlvatlonar factors impacting on skill transfer : L e T

Flgure 2 summarlzes the prmclpal elements relatlng to wotk motlvatlon Three elements are
s external to the mot1vatlonal domaln but interact strongly w1th 1t L - ,,. ,‘.'.-' .

2

v ‘Task PERFORMANGE (through whih akill can bé‘inferred) depends upon  the motivation ~ . 7
of\the individual orker Feen&ack about performance is,-in tum, a maJor source of moti-

. Pelformance requlrements and cntena of success, whlch have a prnne lmpact on motlvatlon S
g

;. . Informatlonal and other resources v: n‘ch influence the probablhty of successful perform-
- ance, w1th its resultmg rmpact on mot1vatlon : -

: .-_ . Outputs from the env1ronment in the form cf rewards, pumshments and penaltles whlch ,
gulde the course of mot1vatlonal development B

o w%/ BEHAVIOR lncludns covert processes which may be essentlal in ach1ev1ng requlred perform/

" 'ance, but 10ay be obvious frgm observatlon of overt performance. Analysis of such o
“background”ézuavroral processes may contribute. to an understanding of motivational SO
structures and Yynamics by both individual task performers and by outside observers. o e
- "Conversely, an understandmg of relevant motivation may greatly facilitate an understanding ° ’

+ rof the total set of behavioral processes 1nvolved in any grven task performance ‘ -

\)'

: }We are concemed w1th four prmclpal mfluences w1th1n the motlvatlonal domam

v MEDIATION which is concemed w1th the human and other medla by whlch performance- :,
; "related data are fed to, the performer AR . . i \,

/' ;

\\

.Q;

SALIENCY Whlch is concemeg w1th the slgmflcance of goals and motlvatlonal feedback to
,the performer S _ : -

> . -~

S CONTINGENCY which is concerned*mth thehnkages the performer makes between per— . ‘ ¢
» ,formance and subsequent motlvatlonal feedback. - g PR

. -

R PROBABILITY which is concemed with the hkehhood of successful accomphshment of a- Yy ' ‘-
7 task;at whatever level may be defmed as a standard for success. : ~ P '

Each of these sources of effect on mot1Vatlon is dlscussed in tum in the followrng four sectlons .
- c - N . ) [ ‘ . . ) .' J

! X 1

1
= o
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. Salleney, contlngency, and probability comblne to generate two prlnclpal kinds of motlvatlon—
PERFORMANCE MOTIVATION and SUCCESS MOTIVATION. These two types of motivation
~ then resolve into a PROPENSITY for particular kinds of behavior and performance. Performance
motlvatlon, success: mot1vatlon, and behavloral propensity are each dlscussed below

Throughout these discussions we will consrder any tendency to perform a task or str1v1ng for
its successful completion as an indication of motivation. Verbal an¥ other expressions of =t o
feelings will also be considered to have potentlal relevanc:: to an-individual’s motives e
‘extensively noted (Vroom, 1964), there is not-necessarily a high correlation among preswned effects

" of motlvatlon such as expressed job sat1sfactron, absences, turnover, and task performance ;

Medlatlon . ‘

Medlatlon of motlvatlonal feedback has long been a major issue in human affalrs Long and
“intensive debates on toplcs such as the parental role in clnld raising, the role of ‘teachers and tests ~

~in  education, and traditional versus “job-enriched” indiistrial settings have focused on responslblllty

. for mediating informative and motivational feedback. Control systems and human factors engineers
expend a great deal of effort on deslgnlng electromechamcal mechanlsms for enhancing performance
feedback to the worker

PR

(y. "._‘ . - ! .". . R
Albert Bandiira (1969 n.d. ) has emphaslzed the pervasnve human tendency to set one’sown

standards and evaluate one’s own behavior in- accordance with such standards. He has presented

a reinforceiment theory model and a great deal of' expenmental data relating to self-mediated feed-

-back. Behavioral. researchers who have expenenced working with human subjezts in “controlled”

laboratory situations can attest to their active role in 1nterpretmg behavior,. frequently in ways quite

;different: -from those intended by the experimenter. Indeed, a rather elaborate methmidiogy (Swets;

" "1973) is required to isolate such factors from other behav10ral processes of interest inmie laboratory.

On the other hand, James Altman and.others (1969) Have' emphasized the unique role self-mediated

- informational ‘and motlvatlonal feedback can play in gomg beyond the results from an already mature

and effeptlve 1ndustnal safety program.

The med1at10n of motivational feedback is an 1mportant far‘tor m determmlng performance and
the individual is an important agent in this mediation. This self-mediation, however, interacts with

- the role of other humans and nonhuman media of feedback. The particular mix of toles has an im-

" .portant impact on skill transfer. In general, the more similar the feedback medlatlon from one sltua-
tlon to another the greater the potential for pos1t1ve skill- transfer :

We can observe outstandmg examples of posat.ve transfer whenever hlgh:ly effective executlves

. move from one company- to another, no maiter how dissimilar the companies are with respect to

technology or organizational arrangement. The effective manager quickly meves to define his or

her goals, set pnontles, identify reliable information sources and self-evaluaterperformance before

- influential others in the situation take such initiatives. Positive transfer can-be observed at the other

“end of the continuum when workers who have become conditioned to closely supervised routine

work adapt better to new ]obs ‘which are also closely supervised.and routine than fellow Workers
with rore relevant and- supenor technical skills (Turner & Lawrence, 1965). - ° .

’

P

Examples of ‘negative skill transfer can also be observed. Personnel w1th rigorous advanced
. graduate training are frequently less effective when they enter employment thén less well trained
colleagues Individuals who have long been. condltloned’b‘y the educational envxronment sometimes

\

15
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seem to require a considerable adaptation to the realization that. there is no professor with right

‘and wrong answers. The essence of high-level work in business is frequently learning from the

o "'unique problems themselves, not-from some pre-ordained expert who modulates and evaluates
" - progresstoward an zlready known selution. - : ' ’ .

Another kind of negative transfer from a change in feedback mediation occurs whén workers

".go.fr,vdm‘pérsonal- to externalized responsibility. For example, G. P. Latham and G. A. Yukl (1976)
" report a negative effect on job satisfaction when quality evaluaticn (which has been self-evaluaied
. only) was added to an.exte'mal measure of production. :

o ' o Saliency
| ‘ Saliency is concerned with the nature and extent of utility or disutility goals and their achieve-
ment or nenachievement have for individuals. Feedback is important both because it may have :
qualities which-are intrinsically pieasant or unpleasant as well as providing information about progress

. "

toward more remote goals. For present purposes, we will considet interests, attitudes, and opimions-

to be verbal or other expressions by the individual relating to the saliency of different wor't contexts

‘or-features. - o

. .. Saliency is a complex issue which has been discussed under a gre—af many,_);,ubri_g_:"s and wih a.co,'n- )
siderable-@ivergence in conception. - It is a considerable distance from a generally-accepted wwalution.

1t v7ould be unreasonable to aspire to or pretend such resolution here. However; we can idesitify:

- . ¢ Five impc;'rt_ant_:attributas of the context which the individual percéives from mediated. feedi-
“ back, namely: - o '

-

e . LEVEL of individual welgare to which the phenomena of interest.relate.
- . s . T, ) Co ) : .
e PARTICULARITY with which feedback is tied to thgspecific-context:

‘. LATENCY between individual action and fee'dback‘:'?
. e T

e MAGNITUDE of the feedback.

° EQ_UITY of the outcome as perceived through mgdigted:-feégback. W e

Lo
CorG .

r Es
¥

e

" v Two kinds c;f outcomes'fqr.the in-dividual', namely: \\

e UTILITIES»or‘favorable ouiégmég for the indivi(-iu'a.l{. S
"« DISUTILITIES or ’un,faw;o'rable outcomes for the ixfaividugl. |

v Two kix_ids of saliency, namely: . s

.« PERFORMANCE SALIENCY which is concerned with the importance to the indiviuua. -
: of participating or not participating in a given context. '

« SUCCESS SALIENCY which is concerned with the importance to the individual | achsev-
ing or not achieving goals in a given context. .

Aftribuies, “o'utcomes, ‘:m_d'tjypes of saliency are disclis_sed,_ in turn, below. rI"he_ir general reiztionskips
are suggested in Figure 3. ! S 6 ’ o :

-

s

16
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- Attribu tes

Mediated feedback from work contexts and performance has many different attributes which

* ' - can be organized in a great many different ways. -No generally accepted scheme exists for their

*. delineation and analysis. In general, we can expect greatest positiye transfer of skills across contexts

that provide. the individual with similar kinds of feedback and less or negative transfer across contexts
which provide the individual with dissimilar feedback—recognizing as we must that each individual

will prob_a\bly mediate and interp_ret' feedback in an active and somewhat-idiosyncratic way.

" We can identify five general attributes which the individual derives from mediated feedback —
and something of the special implications of each general attribute forskill transfer. These general -
attributes are LEVEL, PARTICULARITY, LATENCY, MAGNITUDE, and EQUITY. Each is dis-
cussed briefly below. A o . ‘ .

i LEVEL This atfributé is coneérned: with the points"",o’f intersection between motivational feed:

- back and the hierarchy of an individual’s needs. ‘Sample le\\vels in such a hierarchy might-be: .

» Te

v Physiological needs for food, water, oxygen, etc. are the most imperative. Their.direct . _
- gratification dominates those hiinting-gathering societies which face a resource-scarce environ-
,” ment. As pointed out;by Uriel G. Foa (1971), population density-and increasedinsitutional ..
* - specialization' have béen associated' with the-creation of less direct, but more efficientand
universal, media of resources excharige. Gowd air, comfort breaks, quiet and other environ- -
©_ - mental factors are closely tied to-physiological needs and,can be important factors in turn-
over, morale, absence, and may even be so ot of tolerance:that they directlyinterfere with
task performance. However, ‘direct gratification or withholding of resources-to meet physio- .
logical needs is not generally. efficacious in an advanced technological society. Apicture of -
workers being fed food pellets when they meet a production quota may have its'place in
_ sciente fiction, but not’in modern western business and industry.. o

v Emotional needs relate to a reduction of disequilibria in the autonomic nervous system and
~ associated endocrine systéms—disequilibtia associated with subjective feelings of startle, anger,
and fear (Hackman & Dysinger, 1961). Feedback which warns of ‘imniinent danger:to-health
_ and safety may appropriately tap such states, and consistency of such warnings across con-
_texts is'important (as with the use of flashirgred lights to indicate danger). However, direct
appeal to strong emotion seems to have extremely limited utility across.any segments of: the - -
world of work. Even in the military, where the tremendous short-term energy potentials =~ -
mobilized by strong emotion were once’useful for personal combat, strong emotion is usually
just disruptive to efficient operations in modern war. . : T o
" v Social needs derive naturally from the lifelong dependence each human has on others. Approv-'
. al, affiliation, affection, love, responsibility, and power needs are pervasive:in the:lives of
~ most of us.. This is a level or, more accurately, a complex of levels whic#t:is almost universally
- involved in human affairs, including the world of work. There are manyy regularities in the
. feedback codes. But, the media of communication are many and the lmmguages subtle. Facial ~
‘'movements and sets, voice tones, pauses, attenuated gestures, body postares, spatial position-
. ing; and specialized language styles afe 3ll used in addition to straight informative feedback.
Novices who ate unfamiliar'with the local norms for qualitative or quanitiative features can
be misled to the point of understanding exactly the opposite of what was intgnded by the
source. ‘There are probably still ik here misfits in the immediate social contexts can per-
form effectively, but this is ra- aeral, severe maladaption to thesocial milieu of the
_job seriously disrupts perform. = '
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v Ackievement needs are concerned w1th doing a good job for the intrinsic rewards of success
We touch on the sources of and deterrents to such motives in the later discussion of CON-
‘TINGENCY. Regardless of source, an individual with achievement needs will tend to trans-
e .., fer skills fully fo any work context in which there is reasonable challenge, but not necessarlly
PR “apply them fully to contexts in which standards are percelved to be excesswely low, Lasks
. tuo easy, or opportunity for success too limited (Atkinson, 1965) , - .
A ~
- Fecdbac i jiuence rultiple levels of need simultanessasly. For examyple, failure tor.:ecelve
an anticipated salary increase may simultaneously slg'mfy to the individual that he or she has falled
. to achieve, is re]ected by the employing orgamzatlon 1s in danger of los1ng a valued position, and
'i.may suffer physlcal privation.

. PARTICULARITY This attrlbute is concerned with the extent to which feedbacl\ has uni-

. - versal significance versus meaning only within a partlcl.lar context. As Foa (1971} has:pointed. out,
- the trend in western society definitely has been away from highty particular and personal feedback
such as'signs of affection, statms, and services to more universal and impersonal feedback such as
money, information, and goods. She also presents theory and data which suggest that ease of

. exchange.among types of‘feédback i is a joint function of particularity (which she calls: ‘particularism)-
and concreteness. In Figure 4 we have added “enablement” (or providing an opportunity for desired
behavior) to Foa’s six_resource classes and conjéctured abom:nts,posltlon within her bivariate space.

-In general, we would .expect drsruptlon to sklll transfer to be proportlonal to the straight-line drstance
between circles, namely:

Y Mrnlmal dlsruptwn to Sklll transfer ‘will oceur whenieedback remams of the same type.

v If an exchange between types must be made, 1nterference of. transfer will be least for exchanges
between enablement :and any other type, love-status, status-lnformatlon mformatron-money,
money-goods ‘g‘oods-semces or servmes-love .

- Exchanges expected to result in intermediate, but near-maxlmal disruption to transfer are -
love-information, status—money, mfomatlon-goods money-services, goods-love, arservices-
status.. ‘

v . _ .
. v Exchanges expected to result in maximum dlsruptlon to transfer are love—money; status-goods,
. - or 1nformat10n-serv1ces
LATE"VCY This attnbute is concerned with the period- between behavior:and feedback. Latency
has different scales and sxgmflcance for at least three dlfferent types-of-goals:

v Process goals 1nvolve mamtenance ofa near-null diffefence between controlled input=and a
subjective reference sxg'nal of the individual during task performance (Powers, 1973). Critical
S - penods of latency and effects on input tend to be quite sEmrt

.

v Cy Completlpn goals mvolve terrmnatlon of an-identifiable tmk Latency requ:rements frr: slg'nal
S C -of completion may be substantially different from requirements for quality assessmenit. For

' ' example, the s1gnal that a requlred report is finished must be relatively lmmedlate butTeed-

; back concemlng its ]udged quallty may" be delayed .

" v Extrinsic goals may be denvatlons of many successful task completions and may involve
latencies of months or ‘years, as may happen ina long-delayed nromotlon-

-
[ IS l\
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An iniport..at yeneral feature of latency across all levzls of goals is- that sklll transfer is not much
im peded by shortemng, but lengrhening latency may regaire extenswe adaptatlon ) o

MAGNITUDE This attribute is concerned w1th the amount or strength of any given kmd of
" feedback perceived by the individual—how strong the criticism or praise, how close to the desired
‘product, how much money, ete. Differences in magnitude of feedback can 1mpact heavily on skill
transfer. Amounts of feedback that might be intended as strong encouragement in one context might
be intended to exhibit relative indifferenice or even disapproval in another.” For example a normally
reticent supervisor may exhibit strong praise by a few words of encouragement. A more ebulllent
stipervisor may use a slmllar cautious statement to indicate serious concern

EQUITY: ’I‘lus attnbute is. conCerned w1th fairness of the outcomes 1nd1cated by medlated
- feedback. In general, equity will:be parceived by the individual when benefits and costs are slmllar
to those for others judged to be making an equivalent contrlblftlon to the enterprise. Perceived =
‘ equity has emerged as an important organizing concept in social psychology (Berkowitz & Walster,

1976). Elucidation of the formal models of equity theory and analysis. of their full implications for
skill transfer are beyond the scope of this paper. However, we should note that any substantial
deviation from perceived ‘equity (whether on the long or short end) w111 tend to distress the individual

. and have a potential for m}erfenng with performance.. Individials in a new work coritext are especrally*
likely to. suffer dlfficulty in skill transfer when feedback is percelved to be mequltable .

_Outc'omes L . L .

]

Medlated feedback with its various attrlbutes resolves 1nto two prmclpal kmds of outcome for
the mdmdual : - o ., T . : b

; S UTILITIES are favorable outcomes wh1ch in some way serve needs

v DISUTILI'I‘IES are unfavorable outcomes which in some way prevent or threaten sat1sfactlon )
of needs. The individual may derive dlsutlhtles from d1rect feedback (punlshment) or‘the
. thhholdmg of utrlltarlan feedback (penalty)

In general, the more similar. the utilities. and olsutllxtles an 1nd1vxdual percewes in two dlfferent con-
texts, the greater the potentral for transfer of sklll :

‘ Types of Salzency
The 1nd1v1dua.l is typ1cally concerned w1tn two main klnds of sallency
v PERFORMANCE SALIENCY is concerned with the perceived utilities and disutilities asso-

AN 7 ciated with commitment to or avoidance of a particular task. Obvxously, there wili beno -
™ ' opportunlty for tran fer of skills tc an. avoxded task I o I

v SUCCESS SALIENCY is ‘concerned. with the percelved ut111t1es and dlsutllltles assoclated with
success or failure orice'commitment has been made to performance of a task. The potentral

r\stk;ll transfer is greatest where the saliency of success, avoiding fallure, and fallure are -
~mostsimilar from one context to another

~rp - . ‘-
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" where:

Contingency

2

There isa growxng body of theory and data demonstratlng that an 1nd1v1dua1 who perceives

- feedback to be contingent upon his or her performance will have a high motivational potential.
- This contrasts sharply with an- individual who perceives feedback to be independent of his orher

performance. In this latter case, the individual’s goal-oriented motivation is likely t6 be near zero
(Grant,1974; Woods, 1974 Sehg'man 1975; Tryon, 1976). Thus, we would see the opportunity

_ forskill transfer to a new context to be restricted to the'extent that the new context leads to a

perception of feedback as being independent of performance None of us, for example; is likely

.~ to work as effectively for a supervisory whose feedback is always biased against us and 1ndependent

of performance as we are for one whose feedback is based, on a fair Judgernent of our work !

| Probability =~ - e
Probability is concerned with the likelihood a task will be succhSfully"perforrned for whatever

reasons. .More preclsely, it is the percerved likelihood that a given utility or dlsutxlrty will be experi-

enced by the lndmdual as a function of success. The other side of this, of course, is the likelihood of

failure. .Both kinds- of probablhty are important to motivation for work.. . In general, individuals avoid . A

tasks with lowsuccess probabilities and, therefore, would not. have much’ opportunity to transfer skill

to such contexts. The principal exceptlon ‘to such a generalization appears to be with research scien-

tists, inventors, creative artists, and sperts record-setters who, somehow, percelve a pattern of failures
asa path to success. = : . o .

ca ) o . LA . N

- coe & ; : 4 - B . (1 . - ' : . =
. L R . . . ' s .

Performance and"Success Motivation
Performance motlvatlon is concerned W th wh_pther an mdmdual w1ll @erform or avord per-
formance of a task. Success motivation is concerned with whether the individual will fully. employ -
relevant skills. Performance may be divided into two antagonistic types—commitment and avoid-
ance. Success motivation may also be divided into two antagonistic types—awin and fall We may g°t ’

a better sense of these dlfferent types from: the followmg formulatrons g

M, = Up+D,*P U, +@:Up - - ¢ (1) _

My = Up*Dp+Q-Dg+P-Dy . @ °

Mg = .C'PU,+C-QD - @)

Me - CEDLeCQY @ c

M. is motivation to commit to performance,”

M, is motivation to avoid perfor'mance

M, is motivation to win success in performance of a task,
- Mpis motivation to fail in performance of atask .

U ;s utlhty of performing a task regardless of outcome (for example, gaining approval for

trylng),\ : . o . o




) ) N ] .

D,is disutility from avoxdmg a task (t'or example, anger from a colleague who must fill m)
- - Pis probability of success if the task were to be performed, o
B - ‘U, is utility associated wnth winning success, P oo
| Qis 1-P, N S ( |
- Ugis utility ciated wnth fallmg on a task (for example, when success would lead to an un-
- wanted assignment), o : o .
U, 1s utility Lssoclated with avoiding a task (for e‘cample when peers approve of such avordance), .

D is dlsutlllty associated with performlng a task (for example 'that task i is thought to be beneath

one ’s dignity), .
\/\ " Dglis dlsutllltg! associated with failing in performance of a task, R .
g ' D, is dlsutlhty associated with winning success on a task (for example, galnlng praise from a
hated supervrsor), and - ~ . e _
S : . _Cis'the extent to which feedback is percelved to be contlngent on performance - R : LR
- C
‘ . Motivation to pert'orm and to win success are obwously, essentlal to prospects t‘or successful
v ' performance Ny o _ :
‘. / . S
. . Prop‘enslty et e espumrn oo :

. ) e , . .
It would be convenient to assume that behavroral@ pensxty isa srmple and dlrect function of
the }notlvatlons relevaﬁt to any glven context. Unfortllnately, this is decidedly not the case. Com-

. mitment and avoidance motivation do'not simply cance each other out but jointly are involved in

. _choosmg to perform or avoid a task. Similarly, motlvatxorrtb fln success and to farl ]omtly operate
) ln det‘xmng a propensnty for behavror le,adlng to success or t‘allute
. ~ n-, ;&v KR r’: I —_— !

- If the total of the two relevant motlvatlons is low, nelther ch&ce‘nor success can be expected
"to have a particularly pervasive impact on the mdmdual no matter how cl'osely balanced the conflict-
: ~ ing motives. But if-total motivation i is hlgh and confllctmg motlves are close, effects are likely to -

e " be long-lastmg and pervasxve ST \ ' :

~.. ~ When strong balanc sd' confhctmg motlves are mvolved behaworal shlfts tend not to be smooth .
but\ characterized. by sudden, shlt‘ts from one mode to another shifts of the sort currently best' pre- . - W
dictéd by the. mathematlcal *heory of elementary catastrophes (Woodstock & Paston, 1974; Thomm,

. 1975; Zeeman, 1976).% " . o ) .

?

-

<




-

. .Input—a form of dissociation rather than the assoclatron of elements whlch charactenzes much other

BEHAVIORAL DOMAIN

( t

¢

" Any nontrmal work'actmty is likely to involve multzple stages of behavior. It 'may be useful

“"to delineate the following five stages for purposes of our present discussion:

Y

-

o
!
A%

¥

_models Each of. the five behavxoral stages is drscussed briefly below. . I

J Perceptlon

v Memonzatlon e

- __J Intellectual processmg
'V Response = T ’ R
Y Integ'ration'

Figure 5 suggests some of the major interfaces among these stages, the contextual domain, and

- ..the'motiyationial domain.” The structure suggested in Figure 5 is generally in accord with control sys-

tem (Powers 1973), information-processing (Gagné€, 1974a), and social learning (Bandura 1969)

N
@, .
. .
- . /J ]
- L . -

Perceptlon .

i - . . - ' \
Y h

We wrll assume that the important potentxal for acquisition of slgmflcant Vocatlonal skills is

' " after sensory input has been processed throygh. end receptors.’ "Thus, our focus will be on the
formation of perceptions from raw sensory data rather than modulating the actmty of end receptors :
“to acqulre or not acquire such. input. -

/'

s . «

Perceptual skxlls support the dlscnmmatlon of stlmulus lnput More specific and preclse the

) discrimination of stimulus input means greater the skill. “According to Eleanor J. Gibson (1968) the

. guiding principle.in leaniing perception is filtering or extracting signals from a noisy and irrelevant

leammg - o . _ ; ,
.'.‘ . - \" - . :_ . . ) B

Glbson also contends that the basrc motivating and relnforcement principle in the learmng,of

perceptuaJ skills is reduction of _uncertainty.. Frank Restle (1961) and Wendell R. ‘Garner (1962) pro-
_vide considerable theoret1caLand empirical support for there being a pervasive relatlonshlp between
. uncertainty and structuring of perceptions. Evidence on'sénsory restriction and its effects on behavior
- (Schultz, 1965) points to there being some subjective optimum of sensory stimulation which, given
_ the opportunity, the individual will actively seek. This suggests that the basic motivational process
" is seeking out and then reducing uncertainty. Wé— wouldi)ostulate that the acquisition of perceptual

skills is an mtnnsxc human process which’ oceurs unless

—

lExper‘imeni:a.l psychology tradltlonally has separated sensation from perceptlon (Woodworth

11938; Boring, 1950; Osgood, 1953). The question of whether sensory experience is subject to signifi- -

* cant learning effects has engendered much argument and is probably strll moot, at least ina theoretl-

cgl sense if notapractlcal one, k6 - .

Y
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. J 'I’he stimulus environment 'is S0 capricious as to defy reduction of uncertainty

P

S ' J The env1ronment is'so chronlcally benevolent malevolent, or-indifferent as to condltlon
:;.._, o - uncertamty to boredom, anxiety, helplessnes., or depressron

n

NI

Nickolass ’I‘lnbergen (1974) has dealt with: these issues in an. ethology analysis of stress dlseases S

% : Martin E. P. Sehgman (1975) has dealt’with them extensively from an opeyant and classical condmon- o

* ingpoint of view. The important point is that most individuals have a strong motlvatlon for the : ‘

- leamlng of perceptual skills unless it has been extlngurshed by senous mlsmanagement of prior leam- ,
ing.- . - o o - . _

&

In Flgure 6 we show one way of arranglng some of the prxnclpal elements in perceptlon Glbson .
- has suggésted that seris “ry data garly come to be perceived as objects, space, and events. Somewhat -
. later reépresentatioris such as pxctures have meaning to the child. Spoken words begin to have meaning,
+" . ininfancy and written letters and words usually begin to have dxstlnﬁtxve 'meamng to the chxld by the X
txme -of entry into. pubhc school AN - o . " :

Glbson also has suggested that?ctlve perceptual strategles on the part of the 1nd1v1dual observer
. ban play. an importantyole in:the acquisition and application of percepcual skills. Although the notion
" of pefceptual strategles has not been very formally or fully dellneated we can: 1dent1fy at least three -

Y

dlstmctstrategles T e , o o

Y Attentxon 1nvolves select1ve focus on pomts “of hlgh information and the shutt1ng out of
1rrelevant st1mu11 S L A

_ v Scanmpg irtvolves act1ve search across the stimulus’ ﬁeld Systematic and regular scannlng
L . "has bgenfound, for exampte, to be an important factorin ‘early detection and d1agnosrs of
x aircraft emergencles (Cralg, Purlfoy, & Mlller 1956 Cralg & Punfoy, 1957 ).
v . N .
= v Observational control mvolves orderly movement of elements of the stlmulus field or tﬁe
;7 ', observerto facilitate perceptlon—such as mlght be 1nvolved in gaining improved perceptlon
L _of motlon parameters ]

e

Glbson has dehneated three general classes of perceptual attrlbutes that are essential to learn
- for effective acqulsltlon of perceptual skill: ) -8 :

\Dzstmctwe features are contrast1ng dlfferences on a dimension or property of the members
-+ s « ;of a'set. An'example is the set of 12 contrasts (such as grave~acute lax-diffuse, and vocalic-
N nonvocallc) ‘which suffices to dlfferentlate all the phonemes of all languages (Jacobson &
" Halle, 1956) Another ‘example is the i mcreasmg ‘number and preclslon ‘of distincitve features
such as eyes, nose, and ‘mouth which infants learn to use in recogmzlng faces. It has heen
o nd that teachlng only distinctive fe;tures is more effective in training aircraft recogmtlon
an teachlng entire conflguratlons (Gagne & Gibson, 1947)
e Invarzance ove); t1me°best charactenzes pérceptual learning for events. Constancles of space‘
shape, size, loudness, mass, and proximal causality are learned from invariances in events even
- .. though sensory properties change—sudh as a mofor vehicle malntalmng contlnulty even though
L its retlnal 1m’age changes in size as it approaches and retreats.” ‘ -
f\ : . H . . ':?.; ~ by ’ L : " [

-~ . 2
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v- Higher-order structures involve the perception of regularities and redundancies among ele-
ments of a stimulus field. Especially important for efficient skill transfer is the learning of
regularities and redundancies which lead to the perception of lower-order and higher-order
units which form hierarchie$. An important example is the move from letter to word
recognition in reading. . . "

T

~ D.O. Hebb' (1961} has empl_lasizéd the intimate relationship between perception and memory.

"Because of its “front-end”":role in behavior and learning, we would expect perception to be associated
. with early emergence of the “engram”—*“the set of physical processes and changes in the brain that
;.. ' forms the basis of learning” (Thompson, 1976, p. 209). Despite the fact that the brain appears to .

* operate essentially as a parallel processor, Thompson suggests the possibility of there being one set .
of placésorisystems in the normally functionirg mammalian brain where the engram first makes its
appearance. Further, he reports a large and reliable learning-dependent hippocampal response which -
develops‘very early in training. He conjectures that forward and backward tracking from this response
might localize the site of formation of the initial learning-dependent brain response. '

¢ Psycho-neurophysiology is not yet to the point where one can point to a specific part of the brain  ~
and associate it with a particular perceptual learning or skill function. Yet, even if we defer neuro- - .
physiological considerations until some indefinite later date, there are three important memory-
oriented issues to be resolved before our delineation of perception can be-qompléte:
. Y ' -
v Chunks versus bits. . Humans'do not input information in units such as bits which reduce
uncertainty by some standard amount. Ratiier, they organize or group input into familiar
units or chunks which are themselves formed out of a great deal of learning (Miller, G. A.,
#..x - 1956). The bits of information per chunk are available in number, depending upon the com-
' plexity of the chunk. For example, chunks can be letters, syllables, words, or well-known
phrases. Each successive type is likely to cairy progressively- more bits of information on the -

average. ) -

v Short-term versus long-term memory. Chunks appear to be formulated in a very short-term -
~ sensory register and-temporarily stored in'a short-term memory buffer. Short-term memory
has a capacity of about five to seven chunks and transfer of information to long-term memory
has been shown-to take about five to ten seconds per chunk (Simon, 1974). Interpolated
information processing which delays a start of fixation in long-term-memory is increasingly
detrimental up to about nine seconds, beyond which it is unlikely that the chunk will be
] availablg (Kulp, 1967). S 5 L o - K
v Perceptual versus associative memory, Although the latency for. recognition of complex
perceptions is longer than for simple and intense signals, it is characteristic that perceptions -
are derived out of the sensory data stream in a very short time—usually in a fraction of a
second and seldom more than a few seconds unless the target is highly ambiguous. This sug-
‘gests that such memory information as is retrieved in support of common perceptions tends
to be highly accessible, in contrast to certain of the infrequently used associative data which
may be retrievable in support of intellectual processing but which may involve relatively time -
ddnsuming search strategies—including a series of successive approximation retrievals and
. evaluation of tentative output. The point here is that memory svpport to perception
_..tends to emphasize rapid retrieval of remembered information, even if this speed is achieved
~ at the expense of flexibility. : ’ o .

19 . | . K '.'c‘
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It is difficult to unagme negative trans:er oi : twptual skiliszer se within the voc v

arena. - Possibly some of the higher-order s -wetare il be excessi-ely general for the ' . jer
% perceptions required on a job, but properly de- " ~-#<3ption siho.uld support relagive. . "y aver-
” sion to use of more specific levels of subsurec perce w~ns. Many of the available percor::  smay
be irrelevant to a given job and result in zero trar ...  th an atiendant waste of bumz  -suiitrces,

- but not to negative transfer. Perceptions can be ass- :d with irappropriate response .t this

~ type of association is not a function.of the perce!'t =1 SrJHS themselves but rather of lins. "+ between
stlmuh and responses. :

4 v

. Memo:y
Memory is concerned with receiving, encoding, and storing perceptual and conceptual data;
with maintaining these data over time; and with the retrieval of such data as démanded by external
or internal processes. It is very dlfflcult and within the current state of knowledge may be impossible, -
to separate the memory- processes from the data themselves. The weight of evidence to date, however, '
would appear to suggest that it is the encoding and retrieval processes rather than storage capaclty
which limit useful memory (Kumar, 1971; Natkin & Moore, 1972; Buschke, 1974) Im Figure 7 we
0 suggest some posmble relatlonshlps among major-elements of memory.

There is an enormous body of literature on verbal learning (e.g.. Mrller G. A, 1951; McGeoch
& Irion, 1952; Kausler, 1966; Dixon & Horton, 1968). Unfortunately, a very large proportion of
~ the work on verbal learmng has developed principles having limited relevance to vocational skill
~ transfer because it has been oriented toward nonsense syllables, word association, and digit span
tather than the connected ynits of language and mathematics. : Even more, nonsymbohc inputs have
"been generally ignored, at least since the time of great interest in Gestalt. psychology This relative’
dearth of information about the management of nonsymbolic data is unfortunate in two ways. First,
it has been found that there are many vocational opportunities which lack significant symbolic -
demands but which are rich in the processing of nonsymbolic data (Munger, Seiler, & Altman, 1975). .
_ " Such vocation opportunities are naturals fot properlyskilled persons who lack a high degree of
- symbol-handling potential. Second, it is unfortunate that there has been such a relative lack of re-
search on nonsymbolic data skills because this seriously limits our insight into the role such datacan N
- play in the formation of concepts. This impoverishes our understanding of conceptual data handlmg
: and restncts our vrswn of what use m1ght be made of such skills for vocatlonal purposes

We have already alluded to the encoding of perceptual 1nformatlon in some kmd of sensory L
. register and buffering of ¢hunks of mformatlon in short- term rmemory untll they can.be rehearsed and
. incorporated into long-term memory. Another facet of the encoding process which should be . :

¥ touched upon is the re-coding of information already in long-term memory (Gagne' & Fleming, 1962).

* ‘Although the principal inter-element interference appears to be among highly similar new information
.~ being added to other related information already in the repertory, there also seems.to be.a requlre-
~<_ . ment for rehearsal of. prewously acqulred information in order to meet performance speclflcatlons

for appllcatlon of the total data set. :

_ Thls re~cod1ng requlrement touches on a general characterlstlc of data management skills, they
-involve active maintenance of the data base. Reaction time experiments have been used to-infer the
structure of long-term memory, at least for verbal symhols'(Meyer & Schvaneveldt, 1976) Regults
suggest that data are sto; & 45 quasx-hlerarchlcal ne&’*h long-term memory. In. ordel’ by rygfianain
‘currency of relationships among elements of thz: nevi. is necessary to insert mé* ;sg\m«muuﬂ A} sppw.-

. priate nodes and to rearrange emstmg proxrmal elements accordingly. Whether thiSIT dfe also substrates
o
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of inyiolabie magnetic tape-like memnozy records oZ the sort some neurosurgical experiemces suggest,
we cannot say at this point. For presgent purposes,-however, it is the quasi-hierarchical network
model which has:arratest salience for us. - :

- Our allusion:za “relationships areong mermory elements identifies the site of pxincipal potential
for negative vocatiomal skill transfer. This 3 in the bonding of stimulus material to responses

(Osgood, 1956; Howston, 1964; Wimer, 196x%; Dallett, 1965; Martin, E., 1965; Altman, 1966a,

1968, 1970; Sclrulmzan, 1967, 1968). We pastulate that neither perceptions nor responses per se. .

. resultin negative transfer. However, whenever stimulus’and response elements are present in bath

prior and subsequemnt tasks, but are assoczated by different stimulus-response bondings, there is
indeed a strong potential for negative transier.. - ' s -

There is much to.be done im education which will, fortunately, simultaneously facilitate the

" development of transferable encoding and rexzieval skills while minimizing the probability of nega- -
" tive transfer. ‘This regimen reveiives around asconcept of meaningfulness (Altman, 1971). We at-
“tempt to illustrate the role of meamingfulnesssin memory in Figure 8. We cannot hope fully to

explore the dimensions of meamingfulness in #his brief paper. However, the following appear to be

. among the most important considerations in facilitating encoding and retrieval skills, with addition-
~ al benefits from minimized likelihood of. negative transfer due to stimulus-response bonds: :

e v N -

denctative and connotative richness the learner can ascribe to input and stored items. This
richness assures multiple pathways to retrieval and minimizes the likelihood that single-
thread stimulus bonding will occur. T :

4 Assocfaﬁv_e value (Underwood &, Schmlz, 1960; Johnson, 1973,‘1974) is coﬁcertie_d ‘with the

J Multiple modes of encoding, storing, and retrieving data can provide alternativg routes to
. learning and retrieval (Drumbheller, 1970). B. R. Bugelski (1970) has stressed the role of
- imagery. The-more concrete and vivid the internalized images -associated with external
stimulus cenfigurations, the greater the tendency. to consider the experience meaningful _
.and to remember it even if one’s déliberate intent is not to remember. . ' :

7 Conation has also been emphasized by Bugelski. Siimul_ds configurations will tend to be
- meaningful to the extent they induce a-willful striving or effort. Thus, there is a close link-
age between meaningfulness and the motivational domain.

J Affect lends meaning to an experience. ‘In general, the steonger the feelings engendered by

" ‘an experience, the more it‘will tend to be considered meaningful. Whether these feslings
.-"__are favorable ar otherwise will, of course, determine whether tthe meaning is positive or

negative. Excessively:stromg: affect, especially of a negative soxt, can have disruptive in- -
fluences on antexperienceswith frequently unpredictable and undesirable side effects. Pur-

poseful and controlled affect (Krathwohl, Bloom, & Masia, 1964) can contribute to the

' -~ meaning of input and retrieved data as well as contributing to the development and:applica-

tion of integrative skills. This is another facet of the linkage between the motivational -
‘domain and memory. . PP S o '
¢ Struéture is a central feature of most, if not all; significant bodies of knowledge (Phenix,
© 1964). David P. Ausubel (1963, 1964) has led in the analysis of ways in which educational
materials might be organized to facilitate the psychological structuring of knowledge.. Ernest
' Z. Rothkopf (1966, 1970) has been a leader in the analysis of learner behaviors that facili-
- fate sieding, rehearsal, and structuring—althrough recent work has tended-to emphasize
the difyticulties of obtaining cleas-aut principles concerning the effects’of organizing informa-
tion (Ladas, 1973; Barns & Clawson, 1975). M. C. Wittrock (1974) has reported results

N
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=miich support the vizw that pecmle tend tg&eg\gratcmeamngs ir :new sitmagtons by generat~
g idiosyncratic assaciations between information rn long-term storage ==d new “stimuli.
THven though the valicdation of iearning hierarchies is . omplex (Wizite, 1975, the sraikable
evislence seems to support the view that memory is nest inherenthy hierarchicgisn e same
FEerERe . as mbe\llectual processing (White, 1974). The szmcture of knowledge ismeaniyy a fane- -
mion:of the strwcture of the input material, the towmls :1railable for amalysis and»semessentation
af the material (Geesiin & Shavelsnn, 1975), existinz :memory networks, amd thr:ancicipated
needs. for the mfommom .

/ stsonance reducers (Bremm & Cohen, 1962) lend 1e==aning by bmrgmg inta' comsonance,

- through some laxger frame-or reference, cognitive ek=ments whict would otzerwise be psy-
chologically mco/rEpatxble with each other.

“The wbove considerations of meaning have direct relevance to information input to anc rextriev-

- al from fwisian long~term memory. Addltxonal leverage on information retrieval can, of ‘cousse, be
gained by zcmuiring skills in the use of documentary, computer-based, and otner lzncmledgeahle

hummns -as smurces. .

We should note at least one serious constraint on the transfer of memory If vocational per-
formance: zequires high-speed reactions to perceptioms (e.g., rapid proguction typing, high-speed
vehiiclesaperation, fast competitive sports), school tasks will have to beexiremely close tosvoca-

. tionaltzasks or speclflc vocatxonal training will be needed to insure against perceptual:respwnse bomd-
ing exrors. . A

Intellectual Processing

* Intellectual proeessing takes input from a near-real<time percentual data smeeum, combmes it
with data from memary and translates the data into instructions and datasets %ot respomse.. In
Figure 9 we have suggestedillustrative relationships among intellectual procesmes. We 'mave bor-
rowed from a numbex of txzonomic sowrces (Bloom, 1956 ; Gagné & Paradise, "{961;-Fagné, Mayor.
Garstens, & Faradise, 1965 Gagné, 1965, 1966 ; Altman.,. 1966b ; Cole, 1962 ; Iarymes. 11970; Burns &
Brooks, 197@; Telchm\\’ Cilson, 1971; Memll 1971; T'ennyson & Meszi, 197 srtns Woods &
Nuttall ,.1973:_,Pe111 1973). _In general, however, there hwas been a confimnmding:of mtehectual with

other processes. We havatried to limit our delineation to intellectnailipracessimgs W date. o

- Our suggested majartypes of ih,tellectu.al processes.are: .

<

'Petceptﬁal Trausfer

- Gonceptual .
v ':P.rinciple |
« Discovery

v Invention

4 Em".'.’?.‘.!\bﬂm\

+ Byaluation
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YFigure 9. Illuscrative relationships among intellectual processes.
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An obvious t‘eat:ure of ali these categories is that they are quite general and needful ‘of much mare
detailed amalysis. For our present purposes, however, we will limit our dlscu&snon to a brief delinea-
tic. .

Pe'rcepﬁlcl ’Transfer

Perceptual transfier involves the application of relatively fixed routines for translating percep-
tual inputinto response instructions. Handling of contingencies might be included here if the con-
tmgency rules are fixed and mfaencmmnouequ&ed‘abeutthe'underlymg dynamics of the sys-
tem being dealt with. The comparison of perceptnal input with an internal reference standard in
muost trackzmg tasks would be one example Another would be the translaticr: of u perceived word
into respomseinstructions for speaking it im another language. A third wotid be to connect the
activities of a rowtine procedural task in.a proper sequence.

Conceptual ) ' ;o

o Cowzeptuai processes imvolve the classification of perceptions as belomging within a particular
category where- obyjective characteristics of perceptions within a class may be widely. dissimilar..
Susan M. Markle and Phnl[p W. Tiiemann (1970) have stated a cntermn-ofanastery for a conceptnml
kil as: .

.. . correctly classify pirevicrusly unmet bits of reality into two piles: either it is or it jsm't
#n x. ... Givezmn a new-example of “force,” for instance, a student who recognizes that
this aaxample;s 4 Yoree:is genmeralizing. G*Twem a bit of reality which a physicist wauld noi
classify as:a forem, the student who rejects it is discriminating. To really understand a
cencept:is to b+ able to discriminate all possible noninstances,’ mcludmg those that bear
a'swong yesem lance to the:members of the class. (p. 43) v

" Markle has mor~ recently (1975) emphaszed the joint roles oif definition, multlple examples,,
-and* multiple nonexamples in the acquisition of conceptual skill. F.. Ross Wooley and Robert D.
. Tennysom (197 2) have attempted to state formally the characteristiis of examples and nonexamples
" ahatwill result in correct classification, over-generalization, under-generalization, and misconcepiiio
{mccepting and rejecting examples and nonexamples on irrelevant attributes). Richard C. Andepsos
. zmd Raymond W. Kulhany (1972) have presented evidénce for the role of semantic encoding i tihe
" acquisition of conceptual skill, as well as in verbal associative learning. Gary R. McKenzie {1%2)
haspresented evidence: to suggest that inference quizzes facilitated mental’processing involwing fogi-
el mranipulstion of comeepts. Moss, Pucel, Smith, and Pratzner (1970) have suggested- verbal froe:
asgotistion methodokesy as 8 way of mappmg the cogmtlve structures of workers '

'7,,

Dovotby A. Frayer, Blizabeth Scitwenn Ghatela, and Herbert J. Klausmeir (1972) have pre-
sented a Bietarciry wif 12 tasks to assess Fevels of concept mastery. The first 11 levels range from.
v provading an exammpiessiven a concept name to providing subordinate concept names given the name
-of anreference cancest.. Their twelfth level imvolves the student’s selecting/supplying the principle
‘whi¢z: relates twro:givem concepts—an example of principle processes to which we now turn.

Principle

AN Principle processes involve the delineation and apphcatlon of relatlonshlps among classes of
v elements (concepts) Thls can range from simple paxr-wnse comparison to an elaboratlon of elegant

ot 96
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: taanoﬁii& 'Applicati'on.of principles can range from the appiication of comtimgency ‘rules to deci-

sian making in a probabilistic situation with formal logic rules and optimization criteria. Jt does
not, however, involve the discovery or invention of new principles—merely the incorporation and
use of accepted principles, relations, and rules. _

Discovery . .

" Discovery involves the generation of new concepts and/or principles which can, at least retro-
spectively, be derived directly from available perceptions and remembered:data. Discovery is an

‘fmportant form of problem solving which Carl P. Duncan (1959) has related to a variety of other

learniing models and behavior analyses. Robert M. Gagné (1959) has imcluded under “problem
solving” application of decision strategies which we would consider here:to be the application of
primciple:skills. Indeed; at the time of his early review of problem solving, he included litile which
warld qualify as demonstrating discovery skills. However, Gagné and Smith (11962) report results
whiich: - ol Y - e ’ . :

.. .agppear to indicate that re(;uiring [ experimental sulfje'cts] to verbalize during practice - *
thas the effect of making them think of new, reasons for their mawes, and thus facilitates
'both the discovery of general principles and their employmentiim'sblvingsuccgsive '

praiblems. (p. 18)

-~
-

“Tiris vesult confirms earlier results (Gagné & Brown, 1961) that suggest ithat requiring an individual
tormeinstate (i.e., actively produce) concepts in problem sélving helps in the discovery of problem
soawtions. Francis J. DiVesta and Richard T. Walls (1967) have presented evidence that prior ex-

pevience with only a narrow functioning of devices required to solve a problem in a unic[ge‘ way on

:a.cterion task can result in a “functional-fixedness” and negative transfer. .

'

¥

Inpention

Invention involves the development of hypothetical' constructs concerning concepts ahd/dr

 thwir relationships which cannot be directly observed and which canmot be directly derived using -

estahlished rules. This is not to'o different from Marshali Hahn’s (1968) definition of creativity:

: ) .y ! ‘e e, . N ) < ! 2 Pad N C .
Creativity is the ability and initiative to create new ideas and/or théngs by the restructur-
iwg or redefining of-past experiences into new forms. (p.5)
There can, of coursé;\be an enormous range o1 inventions along many dimensi'ons'—fe.g.,'tr,ivial-
mrofound, useful-useless, ugly-aesthetic, seminal-dead end.” The conditions for effective acquisition .

. and transfer of invention skillE\agfe not yet well understood—but we do kn_ow two important essen-

‘tdals: . : . \
. . A \-\ .
v Intellectual skills of the sort delineated above.
. . . SN\ ’
v Nonpunitive opportunities to pr\acfice. T o
Formulation - L o _\\ .o T o

Formulation involves taking the results of aﬁ}nof‘ the intellectuzL skills delineated above and
sizucturing them in a form suitable for: ‘

A
S ; \ S

\

AN



.

'/ Pré—r&éponse evaluation. -~
v P,ost-e&al(uation instruction to the response mechanism.
Formulation can be oriented around:

v Delineating internal message units.

. v Forming raessages.
- ¥ Queueing messag.; for transmission to effectors.

v Editing messages against evaluative criteria. =~ -~ )

Evaluation

“Evaluation involves the application of nre-response-criteria to formulated output of intellectual
processing. Effective evaluation frequently means the difference between a writer who comes close’ -
to afinal draft for the first time versus one who goes through msuy drafts to achieve equivalent
quality, a painter who wastes little or much paint, and an automobile driver who makes many or

few.gross steering adjustments. _‘ >
N Perhaps it will suffice here to make three general points about intellectual processing and skill
transfer: » : o T ' .

v As Robert Gagné has reiterated often:and well, there are strong possibilities for hierarchical
- relations among intellectual processes. Given compatible stimulus-response associations and
- similar stimulus and response sets, there-should be high positive transfer as one moves to
*.increasingly complex tasks from perceptuai transfer, to conceptual analysis, to principle
. , delineation and application, to discovery, and to invgntion—subject, of course, to inherent
! .. individual limitations and to compatible motivations. T »
4 . . - t X .

v The level at which we have described intellectual skill is, of course, much too gross to sup-
port effective analysis of probable transfer. Far more rigorous and detailéd delineations of
processes are réquired as general guides to analysis. Tl ' : '

v Intellectual processing can result in negative-skill transfer when inappropriate models are
s applied—as, for exaniple, when we reach for-a knob where it was on the dashboard of our
old, not our new car. s oL _ L 5 = )

Response
| We use a very restrictive definition of response here—limiting it to the carrying out of a clearly
" commanded overt act. This is decidedly not the same as traditional definitions of perceptuai-motor,”
psychomotot, or similar discussions of the same topic under shortened titles such as “motor skills”
- or just “skills.” Indeed, Paul M. Fitts in his chapter on perceptual-motor skill learning (1964) con-
tends that the strictly response aspects tend to be triviz! relative to the perceptual and feedback as-
pects. The book edited by Edward A. Bilodeau on acquisition of skill ( 1966) similarly seems to give

i

minimum attention to delineation of the response per se or to conditions of its acquisition, .-
C o ag
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Such narrcw delmeatlon of response as we seek here also nuns counter to prevallmg current
- practice in educational psychology. For example, Gagné (1975) emphasizes five categones of re-
" sponse organization which involve, various combinations of the skill categories described in this
paper, but none of whlch is limited to or pnmanly emphasizes the termmal or overt acts of per-
formance

,c We are inclined to agree that response skills are probably the most simple to acquire for per- .
+ . sons not having physical disabilities. However, we believe that response should receive mdependent
delineation for at least two mam reasons: P :

v Most résponses can be combmed in a wonderfm variety with other skill areas. By separatmg
‘out the response set from other behavioral aspects we achieve analytic simplicity without
assuming or implying mappropnate constraints on combmatonc possibilities. -

[

v Response skills tend. to transfer- widely, fully, and posmvely It is true that responses closely
associated with a partlcular stimulus will involve some negative effects in transfer until asso-
.ciations with the appropriate stimuli are established, but this is a problem of the leammg of.
assoclatrons—not negative transfer of response skills as such. |

Even though responses may be simple relative to some other aspects of behavror, t.hey still
cover an impressive variety—including:

RV Vocaﬁzations, (speaking, singing, etc.) |

v Writing -

4

7 Drawing . ' K
v Making facial signals ‘
v Signaling with body postures
J Locomotlon
v Mampulatlng tools
.,/' -Mampuiating. objects e . , . Co
v Operating controls |
¢ }&cachingend grasping ° - L . S
v Posrtlomng and movmg the limbs ~ oL
. Y Posrtromng the body as in standrng, sitting, kneehng, etc.

Each of these seemrngly s1mple response categones has a number of dlmensrons and levels of refine-
men$ . , , . °

29
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" the basis of kQawledge about design of the machme :

. Integration

Integratlon processes are concerned with modulatmg behavior in accordance with evolving

" experience. This involves relatmg motivational/behavioral dynamics to contextual dynamics, and

represents.the pnnclpal point of intersection between motivational and behawioral domains. It en-
compasses human learning, motivation, decision tkeory, closed-loop system: theory, information
theory, comiunications theory, and probably nui.erous arcane areas which we have not yet idenz -
fied. It would be fatuous to unagme that we could rigorously define the dynamrcs of these inte-
gratlve processes

» Even ata superficral level‘ however, we can identify three kmds of mtegrmtlve processes havin ¢
implications for skill transfer :

"¢ Perception of feedback
¢/ Analysis of contektual/tesp‘onse relations
v/ Formulation and‘evaluation of goals- \

In Flgure 10 we illustrate some of.the major mterfaces among these processes as well as between
these processes and other sngmficant elements.

Feedback Perception
We are here concerned with a restncted class or subset of perceptlon-perceptlon of the'indi-

vidual’s prior responses and association of these responses with contextual events. As mentioned im
the discussion of the motivational domain, contiguity of response and contextual event {short
latency) is a dominant factor in perception of an association. Howewer, perception of response-
context associations can be modified by prior beljefs about the dyaamics.of relevant parts of the
context and about the nature of linkages between performance and the environment, For example,
an’individual may ignore a contiguity between performance on a machme and its maifumctlannng on

-

At least three different kinds of dlssumlanty between contexts can degmde feedback perceD

“tion and, thereby, interfere with positive skill transfer:

7 The latency and/or probablllty- response/event lmkage may change For example a salles

person used to working under close supemsmn may sorely miss supportlve remarks upon ‘

assrgnment toa remote locatlon B

~ ¢ The “noise” surroundmg relevant contextual events may mcrease For example, an incisive
supervisor may be replaced by a wordy one. :

v The signals and messages. reflectmg performance effects may change For example, new
switches may not yreld the auditory chck assoclated with actlvatlon of old ones.

RelaﬁondAndysis IR - S o
: B . . P ' .
" Analysis of relatrons between performance and contextual response is a limited and speclal
form of intellectual processing. It is limited.in two ways: ' L , .
‘ 30
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: « We arbltranly defer fo:xnulatron and evaluatlon processes to the later d1scusslon of goals

: J';* As we conceive of it here, relatlonal analysls is restncted to a lumted class of phenomena—-
' namely, pnor mdwrdual performance and assoclated contextual events.

Re atwnal analysls is not restrlcted as to level of mtellectual processnng s1nce perceptual transfer,
conceptual processmg, appllcatlon of prmclples, dlSCOVel.'y, and 1nventron may all be mvolved

S At least two kmds of dlfferences between contexts in relatronal analysls may nnpede sklll

v.transfer " RS v e
B v‘ The level of mtellectual processmg requlred to ma1nta1n an accurate model of perf‘ S "‘e/ -
context dynamrcs may change. For example, introduction of power assist fo-an exp: -d

." operator’s work context may impede perforthance until some concept of ‘“variable 1. wo I8
. ntroduced to medlate between control responses and machine performance :
e Y The dynam1cs of perfonnance/context relatlonshlps may demand new models For
- example, a worker who is promoted to team leader may cope with the same ob]ectlve con-
_text, but- w1th new rules governing productivity. Whereas prévious individual effort: led,
drrectly to incfeased productivity, optimum productmty in the new role may be achleved
w1th lumted d1rect technlcal efforf.

GoaI Formulatton N A el - Coe .

S Goals are expllclt or implicit future states toward which the 1ndiVia'ual is motrvated As such
we have considered goal formulatlon and evaluation at some length in our. d1scuss10n of the motiva-

-tional domain. Indeed, now ‘that we have delineated both ‘behavioral process and motivational ~

! - ‘points.of v1ew, e mlght subsume the motlvatlonal domam as’ a subset of consrderatlons under

s medlatlon PO . - .

Once .an 1nd1V1dual has formulated current goals, it can lead to three pnncrpal kmds of re-
sponse options: - ~ I _, .

2 Wlthdraw from the context thus precludmg further opportumty to transfer skllls to that
partlcular context . ; -

-on

) Change one ’s ‘own behavrlor to accord w1th new goals Th1s can have a posrtrve unpact on
~ skill transfer if the new goals are more stringent, and reduce potentlal for transfer if the
_new-goals and'standards are more lax. An imp:: vtant variant here is a commitment to a
schéedule of changed behavior over time which derives fron a self d1rected program of ac-

s quiring increased- profxclency Such commltment gives maxlmum Opportumty for positive
skxll transfer. - -, ) _ .

v-:v'.

' 'Change the context. Thls Is usually a risky proposition unless resp onslblllty is a legltunated
*  and protected part of one’s ‘job. Job enrichment, participant management, and other hu-
mamstrc phllosophles would argue, however, that crntext-changmg skllls are (or should be)
among the most 1mportant and transferable ; .

Lo ar



" CONTEXTUAL DOMAIN

T "'Havln"g'"touched broadly,' albeit lightly, on 'behavioral/motivatlonal factors in skill’transfer, .
':have we missed any important considerations? Indeed we have, for we have touched only coinci-"

}dentally on substance—-the content or stuff W1‘th whlch an mdlvrdual must cope in performlng a.
‘ f.f.work task ‘ v R R e

R In h1s companlon paper to this one, Bruce McKrnlay ( 197b) has extensrvely revlewed research 3
= . " -on charatteristics of jobs that age consrdered common. -We will not parallel, duplrcate or’ attempt
s to summanze the results of that review. We mterpret those results to sugest that: .

v There is no dearth of altematrve bases for charactenzmg jobs, but no bas1s or set of artrcu-
lated bases have proven to be: unlquely useful for skrll analysrs c
, J Multlvanate charactenzatlon of ]obs has substantlal promrse but thrs promrse is not to be
e fulfilled. ‘without substantial applied research <The nnphcatlons are methodologxcal rather
than substantlve to date.’ .
v One ‘of the most extenswely used and promlsrng approaches to ]Ob charactenzatlon is task
o 'A analysls : T R . . .
- When Robert B Miller (1962) called for the development of a task taxonomy almost a decade :
and a half ago, he was statrng formally and pubhcly matters which had been drscussed mformally

‘be camed out when a task taxonomy is not- available. By now, there-has been a long, varied, and
extensive search for more effective ways of ch aracterlzrng skill-oriented relationships among tasks
o Edwm -Ar-Fléishman-has re::l;tly (1975) described probably the most extensive and -quite’possibly,
- the most successful. Despit interesting and sometlmes promrsrng results it seems farr to character-
: lze the currént state of. the art as follows: —— :
.V ¢ Neither the approaches nor results relatlng to vocatlonal task analysrs have led to strong
1nferences (Platt, 1964) about a skill-orjented task structure

t

Y Results from different approaches and metl\ods have not been clearly characterlzed in terms :
- of either commonahtles or drfferences of outcomes

e o

v 'Construct valrdlt'y has not been establrshed for any approach to analysrs or model of the "
" vocational task domain. That is, there is no coherent set of relationships established be- '
‘tween general behavroral theory and task taxonoﬁ? ic approaches and results

v ,Predlctrve validity has not been’ estabhshed for any approach to analysls or model of the vo- .
- cational task domain. That is, no conerent set of empirical relatronshrps between task
charactenstlcs and: performance has been establrshed
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£, - v There islittle in the way of precepts or results which an analyst undertaking a new domain

.7 7' " mapping effort would be forced to accept a priori. That is, there is little in the way of a

. generally accepted vocational task technology. Indeed, our behavioral/motivational analysis

. in this paper has been essentially just an extension of general categories for analysis sug- - .
gested by Robert Miller some- 25 years ago. o oo ' g

Ty t

< 7. We still believe “task” to be.a key concept.’ We have used it extensively throughout this paper, .
- and shown that the behavioral/motivational domains relate to each task.  How, though, should we
" . best proceed to extract from the contextual domain a framework of the alternative content that
might be involved in any.particilar task? -~ «f : e ' '

-

 "In.asense, this isasking to structure the universe of phenomena with~which‘workff§human's .

- interact—achore wildly Beyond the scope .of this paper. However, an exploratory study reported -

by Altman (1966c¢) a decade ago suggests that useful structuring of vocational content across a wide

- variety of jobs is not particularly difficult. Further, that preliminary study showed that American

-+ youth tend to organize knowledge in'ways which parallel clusterings of job content. In many
i _ . respects the Altman study was naive and simplistic, confounding many of: the behavioral/motiva-
‘tionat distinctions which we have endeavored to'maintain here. Much more direct progress should = .
, be possible with the inctement in behavioral theory and data which has taken place in the past
-decade. - ‘ T o o L L :

N A

»

. Perhaps the most immediate promising results derive from studies of perception (discussed on
‘pages 15.t0.20). There are, of course, many difficulties to overcome.in delineating and. organizing
- - object, spice, event, répresentational, and symbolic domains. Characterizing the principal entities
within‘each of these domains according to distinctive features, invariance over time, and relation to -
higher-order structures will also be fraught with difficulty. Hewever, a taxonomy of percepts must
~ _be orders of magnitude easier to dévelop than a comparable taxonomy of total tasks. - ‘. o

oA phénbménological mapping of vbcatie'nal petceptions ‘would not necessarily be structured
- the same as content when it is being remembered, intellectually processed, acted upon, or integrated

into informative feedback and motivation. But such perceptual mapping would go a very large first
 step toward organizing vocational content in ways tht will predict transferability of skills. '

Some of the kinds of factors that must be involved in-perceptual m_a‘pping ofa given context
are summarized in Figure 11. - -, , . .
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: EDUCATIONAL IMPLICATIONS

. We have con)ectured at some length about the relatlonshlps of motivation, behav10ral
_processes, and work contexts to skill transfer. To derive implications from conjécture has obvious -
-dangers. Nevertheless, there seem to be hlnts for educatlonal practlce that wﬂl tend to generate L

- transferable skllls~ SR : e _ R f? o

First;we defme what characteristics of educational outcomes would lend confldence in trans-
ferability of:skills. Then, we examine the. educational implications of our previous con]ectures
through a senes of five recommended steps for.educational development‘ R

v Define criterion contexts - . . - c

- v Aralyze criterion contexts

P}

"¢ Develop educatlonal tasks
4 Opilmrze educatronal sequences . I oo
A Optumze condltlons of skill acqulsmon

This series of steps is not 1ntended as a comprehenslve procedure, but rather as a vehlcle to hlghllght
differences between current approaches and one, d1rected more explicitly: toward the development
of ‘trr’ansf,e table skills. . T e

e . -* Confidence in Transferability L

. What would give us confidence that graduates of our educatlonal program will be able to per-
-form a given real-world vocational task successfully? One situation that should give us a great deal -
-of confidence is if a large number and variety of people have tried and have, without exception, -

» .succeeded in their first try. Unfortunately, this may also suggest that educatlon is not very relevant
' or neces,ary to the task at hand. e . .

More cogent confldence mlght be gairied by inclusion of m-school task performance. requiie- L
ments such that; all' those who- -sticceed in the school tasks perform successfully on the job and those. ,
who fail in schoolalso fail on the job. ‘But, commltted as we might be to empmcal validation, such*

~ - specific validation seems to have substantlal promise only for very spec1f1c ‘job trammg—not for:

broad educatlonal programs THe practical problems would be enormmous. =~ -

) Even lf we had to forego empmcal validation, we mrght have reasonable confldence in posrtlve '
~ skill transfer if the job task were brought intact into the school and performed. under apparently
. similar conditions. But it is difficult to imagine a coherent educational program growmg out ofa
: drrect samplmg of job tasks unless the range of ]obs sampled is extremely hmxted

R 2
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P If we reJect“the tnple traditional tools of bhnd faith, broad sub1ect1ve impressions, and occa-
~gional 'anecdote, .confidence must come from the way in whlch the educational program is derived .
'.:"-'from the work A$ntent—supported by highly. selective empmcal validation: The i issues in such vali- .

ant, varned and complex but not central to the central purposes of thls paper

‘for the remamder of this paper wdl be on feasxble methods for denvmg an educa- .
rom real-world contexts. We believe these prehmmary notions umquely der1ve, in
e kinds of considerations examined prevrously in thls paper from the contextual

z{behavloral and motlvatlonal points of view.

: i
°

Defme Cnterlon Contexts

Any orientation of an. educatronal program tOWard out-of-school behawmr is lmsed on assump—
thllS about the contexts in which the intended behavior will be useful. -But,ssch assumptions are

usually taeit and imprecise. “Education forlife,” without further rationale to linkmurpose to cur- .. '

. riculum, dioes mot reveal serious ‘commitment. If we are committed to educationalderivation with
'maximnum potential for skill transfer, we must be serlous about delmeatmg the= contexts to which
we are “and are not accountable ’ .

: It is easy to confuse exhaushveness and rigor here. Indeed excosswe detail is a great danger
- "to clarity of purpose. For example, one can delineate inclusion and exclus:on of multltudes of tasks ..
” ‘w1th a smgle simple statement such-as:- e T : .

“A]l tasks in machine setup, o peratlon, and malfunctlon teporting wxll be 1ncluded but all
~ corrective maintenance tasks are excluded.” . .

-

The defmltlon of cr1terlon contexts should exphcate N o ' : .
v The populatlon of orgamzatlons, mstltutlons, and systems to be'included.

v The functlons and act1v1t1es whlch relevant human performance is to support.

v The populahon of 1nd1v1duals and roles for whlch the skills will have relevance

J The span of tlme for Whlch skills are expected to have full relevance and the probable
' schedule by which an update. of requirements will be needed. . =
v The.sources and types of data that will be accepted as authorltatlve w1th respect to per-
formance reqmrements for g1ven contexts l

£l
SN

The selection and general delmeatlon of contexts is one of the places where commumty representa- . ..
tron can bei most helpful . o

o I Analyze Criterion Contexts . - . “ )

Thls is the step on Wthh most attempts at ngorous educatlonal development flounder, prr-
manly for one or more of the following reasons:- e

. L

v Excess_lve.r_esources go into extraneots ‘detailing.. . - V -

N . . — “ ‘e . . ’ .

8
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v The favored units of “tasks” or “skllls and knowledges” tend to come in qulte Iarge num-
bers. Even their bnef enumeratlon can be a formidable chore for contexts of ‘any breadth.

v Multlple sets of tasks or sklll/knowledge turn out to be a relatively awkward and intractable
basis for educational de\velopment Even * s1mple” tasks tend to include a surprising number
.> of. component actlons, each with its own serles of behavroral stages.

" Our review of confaxtual behavroral and motlvanonal domains lends canfidence to the view-
that we might decompose vhe relev,ant contexts into redatively simple-and ) nomredundant sets of ele-
mentsswithout excessive fear that subsequent recompesition for educational purposes will lose the

* essenes of skill requirements. Such an approach has the:important practical -adventage that, like-
tradiliional textbook=writing, inclusion of specifics from:real-world source-materiais can be deferred

-auntil actual preparatll)n of curriculum and mstructlonai aids. Extensive docomenmtation for prelimi-
‘nary phases is not remulred u

The. suggested approach to analysis of the selected cntenon contexts includes three steps
v Decompose tize relev.ant contexts |
. _‘Organize andinielineete elementsv . .
v ’Es-t‘h_nate significance of ,elements

Decompose, the Context T

The foregomg dlscusswn of contextual behavnoral and motlvatlonal domams has suggested a -
number of dimensions which' might be used (one at a time or in small sets).to extract analytic in-
“formation from the context. Our initial suggestlon for order would be:

v Perceptlons and the principal contextual factors that control their advent -

v Responses
-/ Intellectual processes * -

-

v Memory elements (@ _ - !
C Integrations and their principal m \'vational implications .

r

The essentlal requxrement for this step is to decide into what slices conteirts are to be cut for
purposes of analysxs o : , )

The purpose here i is to achleve a notlon of the contextual content in terms of:

-0,

Orgamze and Delmeate Elements

./ Krnds of entltles (perceptlons, responses, etc )

/. Attr_rbutes (characteristics which distinguish each class of entity)

S ' © 39
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. 3 . . A
4 Relations (lmkages between classes of entities on dlfferent dlmensxons, such as between
‘ perceptlons and responses) . :
Itds not exhaustlve detail which is impoxtant, since this can:be picked up. subsequently 1f needed.
Rather the crucial need is for well~structured and comprehensrve sets of element categorres

{

s - . Ly

Estlmate -
" In lme thh our sincere doslre to avold unnecessary work in thrs analytic step we w111 fot want
excessive description of contextual/behavioral/motivational elements. - However, estimates of the -
- frequency of use, performance dxfﬁculty, and importance of each element may facilitate later steps.
This is-another place where community leaders can be helpful since social value ]udgments will be
involved in defining 1mportance and technical Judgments are llkely to be 1nvolved in estrmatmg fre-
" quency and difficulty. : . . .

!

Develop Educational Tasks ’ : ' - L

"~ The pnor analysxs ‘should result ina speclflcatlon of the kinds and relatlonshlps of behavroral
elements involved in the contexts of interest. The next step is to create, in accordance with such
" specifications, cost/effectlve learmng or education tasks to coyer the same ele"ic"h.s

- Development should begin with the most complex tasks and work to the most srmple, stopplng o

when the next developedtask would be so simple that all persons qualified to enter the program
could perform it without practice. But, the:different behavioral dimensions have different dif-:
ficulty levels and interrelate d#iferentially at-the various levels. For example, the classes of. percep-

vtion that interact with the highest levels of .intellectual processmg are likely to be different from the

classes of perception having greatest use in:simpler processing. This means that “difficulty” is not a
unitary factor. It is a composite .¢characteristic for-each. learmng task which denvesirom the drffer-
ent kmds of behavroral-elements involved. Lo
A great deal otempmcal experience is required before solid development guldelmes can be pre- )
pared Prelrmmanly, we mlght suggest the followmg general sequence L= I

v Determine the class of mtellectual p;ocessmg having greatest complexrty/drfﬁculty

%eterm’me the perceptual classes normally assoclated with th1s most dlfflclllt mtellectual
- processing. Determine whether all of these perceptual classes can be included in a conven1~ .
ent learning task or whether multiple tasks are requited. For each prospective task,
mine whether there are additional intellectual processes and/or perceptual clases who
mclusron would enhance the task -as an educatlonal tool. , o :
o leen intellectual processes and perceptlons for the most. complex set of tasks follow a
' sumlar procedure to the above for response, memory, and 1ntegratlon processes in turn.

{When all of the tasks have been prescnbed for the most dlfflcult/complex level, take the

. next most complex/difficult class of intellectual process and follow a procedure similar to
the above—taking mto accotfnt artlculatlon of new tasks at the next higher level of com-
plemty o L . S ¢

[, P . Le
& g - c EE

"J .Contmue the process untrl the desued mrmmum level of dlfflculty has been reached
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¢ - Optumze Educational Sequences

: /We do not have well-defined general rules for sequencmg students through a set of tasks such
. ‘as would result from the previous step. Such rules await greater depth of analysis and rhore relevant’
.~ data than we have available at the present time. In addition, optimum is almost always subject to -
' local definition—influenced by purpose, administrative constraints, and student charactenstrcs
_ Neverthelas we can. make five general observatrons about'sequence: * - : > .

v The gener:al order of mastery should be from simple/easy to complex/drft‘lcult Thls is
* probably not terribly critical except where more complex tasks demand specrt‘rc&kllls or
B knowledge acquired in a prewous task : . '

Y Mastery of a given task should be prereqursnte to movmg to a new task At each level stu- .

. dents should have achieved useable proficiency. Performance on a given task should im-
prove as a function of practice on ghat task. But the general progress- thro’“gﬂh”program ‘
‘should bejmrmcompetent performiance on 1ncreasrngly complex tasks not from incompe-
tent to competent pert‘ormance

&

” : v The organizing framework for latera] moves (from one educatlonal task to another at the
- - .same level) should usually be contiguity on a perceptual dimension. This will tend to yield
: © structure to the content acquired at each level. For example, it may help to clarify func-
tional relationships among the widely varied objects encountered S

v Administrative constraints on sequence due to equlpment mstructor skills, and time limits
. wili probably not have serious effects unless they result in extended perlods of nonproduc-
tivity for students

" v Thesset of educational tasks will Constitute 'a'pert"ormance context of its own. All of the
. considerations of skill transferability reviewed in this paper should be relevant. Maxlmum
: pos1t1ve transfer is requrred for optlmum sequencing of student experlence

A - ' o By 'Optimize'Conditions of Skill A’cduisition

Obviously, skrlls not acquired cannot be transt‘erred—so optrrmzatlon of acqulsrtlon has clear
. importance for educational deslgn and practice. It is beyond the scope of this paper to review the
. particulars“of the instructional technology which should lead to optimization of skill acquisition.
. We limit our discussion here to a few lnt'ormal observatloxg,s about each of the five main stages of .
behavior. - ) _ e ‘

.

N Percéptio’ﬁ

. New perceptlons are usually 1nterestmg and can even.be excltmg Old perceptxons canbe a
bore, unless they _ - : _ -

"J Are assocrated wrth sallent feedback ' R Co

v Oc"ur in new and varied surroundmgs e !
P " ¢ -Are used in new combinations w1th of‘her stages of behavnor (as, for example it new uses - ’
: foratool). . - : - .
41 o ';fibf“
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NI -Acquisition of" sklll in any grven type of intellectual’ processmg is especrally demandmg\f

o wariety. This includes varied perceptual input, varied memory sets, and varied responses. -Intellec-
tatal processes are also especially likely to involve hierarchical learning sets, with more complex
processes including combinations of simpler processes that can be’independently acquired: For
example, ‘Gagne' and others (1962) have found a great deal of. hierarchical relatlonshlp among mathe-
matical concepts. Intellectual. processes’tepresent an especially good basis for defining a core task
with a w1de variety of alternative exposures to what is essentially the same task. For example, de-

- ciding what to do with a vehicle in a skid mlght involve a wide variety of programs. forfgettm into
‘skld trouble . - -

[ S " " -t
.

In tellec tual Processmg

JES— ’

' Memory S

We would antlclpate that few.contextual andlyses w:ll find requlrements for overstuffed
memories, In contrast, we would expect to find_an emphasis on efficient storage and retrieval—and
- readiness to reorganize the most relevant matenin Growth of memory will, of course, be involved
in.the educatlonal program. But the emphasrs should be on flex1ble use for gwen task requlrements /

~ /
. , . . . B .
. . . . . . S

Mmse I

_ Response oriented skills seem to be especially sensitive to the individual’s self-awareness and °
self-criticism. It is desirable to achieve a high quality of response capability early because of the .
utility responses have for carrying out and demonstrating competency on tasks. For example,

" knowing how to say arid write words is basic to competency in symbol systems—and locatlng con~
trolsm machine operatlons is also basic. p

%

]

Integratlon/Moﬁua\tton i
. The blggest leverage educatlon has on sk;ll acqulsmon and transfer is on a student s motiva-

tion.  This is not separate trom, but intrifisic to, performance on educational tasks. A generalized -

orientation toward competency is ‘essential not only.for adequate development of an mdw1dual S =

potentlal but also for full pos1t1ve transfer to and across jobs. - ¢ ‘

This is not the place for an‘extensive review of exrstmg hterature on the conditions for generat-
ing competency versus helplessness. But, we are not talking about an occult proce$ Or even a very
complicated issue in its essentxals Two concurrent factors are requxred

- Challenge. Within _the normal attentior span of the age group, opportunity must be pro-
' - vided for success or failure. Guaranteed success will result'in boredom and inattention to
- future opportunities. Guaranteed or hlghly probable, fallure will result in helpless response -
to future opportumtles o
\J Fajr feedback Excesswe reward will be disruptive and create unnecessary potential for
feelmgs of inequity. Excesslve punlshment or penalty will be even more disruptive and mdy.
_divert behavior toward- means of escaping the situation. Most nnportant feedback must be

. contingent on performance Rules must be consrstent anid the individual must be able to
_ understand them. . . .
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In addxtxon generallzed competency will develop greater open-enued potentlal insofar as oppor-
'tumty is affo:ded the mdmdual to set goa.ls, performance standards, and feedback rules. :

A reallstxc sense of compebency is probably as valuable a commodlty as an educational enter-
prise can offer—to an individual, to the general soclety, anid to the institutions into which skills will

o ,‘ultlmately be transferred. . . e e
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